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( BTEC Inc.

BT Environmental Consulting, Inc, (BTEC) was retained by Cornerstone Environmental Group,
LLC (Cornerstonc) to conduct a compliance test program for one candlestick (open) flare at a
landfill located in Northwood, Ohio. The purpose of the test program was to provide data too
Comerstone for use in demonstrating compliance with the requirements outlined in Title 40, Part
60, Subpart WWW of the Code of Federal Regulations (40 CFR 60, Subpart WWW),

Executive Summary

The fieldwork, conducted May 31, 2007, was performed in accordance with BTEC’s proposal,
071852B, dated Aprit 17,2007, Mr. Mark Westerberg, Senior Project Manager; and Mr.
Brandon Chase, Environmental Engineer, conducted the testing. Mr. Matt Boudreau, with
Cornerstone, provided the on-site coordination for the testing. Ms, Wendy Licht, with the Ohio
Environmental Protection Agency, was onsite to observe the testing. The results of the emissions
testing are highlighted below:

Parameter Applicable Requirement Average Result

Flare Exhaust Gas Exit Velocity
(feet/second) <60 31.6
Flare Exhaust Smoke Emissions None None

(Visual Emissions in a 2-hour period)
Flare Inlet Gas Heating Value
(MJfsom) >7.45 ? 17.55
. i
MJ: megajoules
scm: standard cubic meters
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Introduction

BT Environmental Consulting, Inc. (BTEC) was retained by Cornerstone Environmental Group,
LLC {Cornerstone) to conduct a compliance test program for onc candlestick (open) flare at the
Evergreen Recycling & Disposal facility (RDF) landfill located in Northwood, Ohio. The
purpose of the test program was to provide data to Cornerstone for use in demonstrating
compliance with the requirements outlined in Title 40, Part 60, Subpart WWW of the Code of
Federal Regulations (40 CFR 60, Subpart WWW),

Field sampling for the emissions lest program was conducted on May 31, 2007. Mr, Mark
Westerberg, Senior Project Manager; and Mr. Brandon Chase, Environmental Engineer,
conducted the testing. Mr. Mait Boudreau, with Cornerstone, provided the on-site coordination
for the testing. Ms, Wendy Licht, with the Ohio Environmental Protection Agency, was onsite to
observe the testing.

2.0 Process Description

The Evergreen Recycling & Disposal Facility (RDF) employs a candlestick (open) flare 1o burn
landfill gas extracted by a network of extraction wells (see Figure 1 for a schematic of the flare).
The flare is rated al 4,300 scfin.

3.0  Sampling and Analytical Methodologies

Sampling and analytical methodologies for the emissions test program can be separated into two
categories as follows:

(1) Measurement of exhaust gas velocity, and molecular weight;
(2) Measurement of Fugitive Emissions

Descriptions of sampling and analytical methodologies by category are summarized by Sections
3.1 and 3.2, respectively.

3.1 Exhaust Gas Velocity, Molecular Weight, and Moisture Content
Measurement of exhaust gas velocily, molecular weight, and moisture content was conducted

using the following reference test methods codified at Title 40, Part 60, Appendix A of the Code
of Federal Regulations (40 CFR 60, Appendix A):

. Method 1 - “Location of the Sampling Site and Sampling Points”
. Method 2 - " Determination of Stack Gas Velocity and Volumetric Flowrate™
. Method 3C - “Determination of carbon dioxide, methane, nitrogen, and oxygen from

stationary sources”

Note: Stack gas velocities were provided by the facility utilizing the facilities flow continuous
emniissions monitoring system (cems). Production data including flare inlet flowrate, and landfill
gas feed rate are provided in Appendix A. Stack gas velocity traverses could not be conducted

Cornerstone Environmental Group 1 BTEC Project No. 07-3600.00
Emissions Test Summary Report Jul, 9, 07
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by BTEC in accordance with the procedures outlined in Method T and Method 2 due to the
absence a of sampling port 90-degrees from the sampling port on the horizontal axis of the duct.
However, as a check of the facilities flow cems a traverse was conducted on the horizontal
sampling port utilizing a standard pitot tube and thermocouple assembly, calibrated in
accordance with Method 2. Section 4.1.1, to measure exhaust gas velocity pressures (using an
incline manometer and pyrometer) during testing (see Appendix C for results). The standard
pitot tube dimensions were within specified limits, therefore, a baseline pitot tube cocflicient of
0.99 (dimensionless) was assigned.

The flare inlet gas molecular weight and heating value was evaluated using USEPA Method 3C,
"Determination of Carbon Dioxide, Methane, Nitrogen, and Oxygen {rom Stationary Sources™.
Three 30-minute integrated samples were extracted from the flare inlet gas stream using a
stainless steel probe and an evacuated cylinder (see Figure 2 for a schematic of the sampling
train). Triangle Environmental Scrvices (TES) analyzed the samples utilizing a gas
chromatograph equipped with a thermal conductivity detector. Molecular weight was calculated
using the method outlined in Section 12.0 of USEPA Method 3. Heating value was calculated
according to the method detailed in Title 40 of the Code of Federal Regulations, Part 60.18. The
laboratory analytical data pertaining to the USEPA Method 3C analysis are available in
Appendix B, Moisture content of the gas stream was determined by USEPA Method 3C
analysis. The field data sheets relating 1o these analyses can be viewed in Appendix C.

32  Flare Exhaust Smoke Emissions (USEPA Method 22)

Visual Emissions from the operation of the flare were evaluated according to USEPA Method
22, "Visual Determination of Fugitive Emissions from Material Sources and Smoke Emissions
from Flares". The frequency and length of time that visible emissions were observed was
recorded during the course of one 2-hour observation period. TField data relating to this test
method arc available in Appendix D.

4.0 Test Results

The performance requirements of 40 CFR 60.18 with respect to an open non-assisted flare for
which compliance must be demonstrated by this testing are (1) the exhaust gas exit velocity must
be less than 60 feet per second ([ps), and (2) the net heating value of the gas stream being
combusted in the flare must be greater than 7.45 megajoules per standard cubic meter (MJ/scm).
The average values of exit velocity and net heating value indicated by this testing were 31.6 fps,
and 17.55 MJ/scm, respectively. The tested [are exhaust stack is therefore in compliance with
40 CFR 60.18. Raw field and computer-calculated data used in the determination of the flare exit
velocity, laboratory analytical utilized (o calculate net heating values, as well as all equipment
calibration, and flare operational data arc available in the appendices. Sample calculations are
presented in Appendix E.

Cornerstone Environmental Group 2 BTEC Project No. 07-3600.00
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Limitations

The information and opinions rendered in this report are exclusively for use by Cornerstone.
BTEC will not distribute or publish this report without Cornerstone’s consent except as required
by law or court order. BTEC accepts responsibility for the competent performance of its duties
in executing the assignment and preparing reports in accordance with the normal standards of the
profession, but disclaims any responsibility for consequential damages.

This report was prepared by: M %/’” i

Brandon Chase
Staff Environmental Engineer

—
This report was reviewed by: A A D M‘r

Mark D. Westerberg
Senior Project Manager

Cornerstone Environmental Group 3 BTEC Project No, 07-3600.00
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Table 1
Flare Inlet Gas Stream Volumetric Flowrate and Exit Velocity
Evergreen Recycling and Disposal Facility

Northwood, OH
BTEC Project No. §7-3600.00
May 31, 20607
Parameter Test 1 | Test 2 Test 3 Average

Sample Time 10:16 10:48 11:20
Flare Inlet Gas Volumetric Flawrate (scim) 2,609 1,983 2,093 2,028
Flare Tip Diamcter (in.} 14.0 14.0 14.0
Flare Tip Cross-Sectional Area (ft) 1.07 5.07 1.07
Allowable V.., (fps)’ 60 60 60 60

313 30.9 2.6 316

Flare Gas Exit Velocity ({ps)

! fram 40 CFR 60.18(c)(d)(i)

scim standard cubic feet per minute
in. : inchs

fps : feet per second




Table 2
¥lare Inlet Gas Net Heating Value
Evergreen Recycling and Disposal Facility

Northwood, Ohio
BTEC Project No. 07-3600.00
May 31, 2007

Parameter Test 1 Test 2 i Test 3 i Average
Flare Inlet Gas Methane Content {(ppm) 558,380 355,759 468,223 527,454
Flare Iniet Gas Methane Content (%) 55.8 556 46.8 52.7
Methane Molecular Weight (Ib/ib mol) 16 16 16
Methane Heating Value {kealig)' 11,9533 F1.9533 11,9533
Methane Heating Value (keal/g mal) 191.3 191.3 191.3
Flare Tnlet Gas Minimum Net Heating Value Requirment {MJ/scm) 745 7.45 7.45 7.45
Flare Inlet Gas Net Heating Value (MJ/som) 18.58 18.49 15.58 17.55

' USEPA Office of Air Quality Planning and Standards® Contrel Caost Manual

? from 40 CFR 60.18(c)(3)(i)
ppm : parts per million volume
keal/g - kilocalories per gram
kealig mol : kilocalories per gram mole
MY/sem : megajoules per standard cubic meter
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DAQSTANDARD
Data Viewer

RE6.03
R6.03

WASTE MANAGEMENT INCWMI-User

Device Type FX100
Serial No. S5DA05308
File Message
Time Correction None
Starting Condition Auto
Dividing Condition Auto
Meas Ch. 3
Math Ch. 2
Data Count 96
Sampling nterval 600.000 sec
Start Time 2007/05/3111:00:00 0.000
Stop Time 2007/06/0102:50:00 0.000
Trigger Time 2007/05/3114:50:00 0.000
Trigger No. 23
Damage Check Not Damaged
Converted Group 1- 1
Ch. CHO1 CHO2 CHO3 CH31
Tag i IELOW:  VACUUM TOTAL FLOW *100

Date Time sec CFit  INCHES SCF
2007/05/31 09:50:00 0.000 _ {72 -8.0 4175484
2007/05/31 10:00:00 0.000 3. . 2021 -28.5 4178670
2007/05/31 10:10:00 0.000 1999 29.3 4178872
2007/05/31 10:20.00 0.000 1994 291 4179071
2007/05/31 10:30:00 0.0C0 2002 -28.B 4179271
2007/05/31 10:40:00 0.6C0 2028 -28.4 4179469
2007/06/31 10:50:00 0.000 1973 -20.1 4179668
2007/05/31 11:00:00 0.000 1977 -2B.B 4179866
2007/05/31 11:10:00 0.000 1963 -20.0 4180063
2007/05/31 11:20:00 0.000 1964 284 4180256
2007/05/31 11:30:00 0.000 1987 -28.5 4180467
2007/05/31 11:40:00 0.000 12191 -28.8 4180687
2007/05/31 11:50:00 £.000 Ve 220@ 276 4180809
2007/05/31 12:00:00 0.000 1991; -286 4181113
2007/05/31 12:10:00 0.000 1988 286 4181311
2007105131 12:20:00 0.000 1946 -27.6 4181506
2007/05/31 12:30:00 0.000 1*306 =281 4181701
2007/05/31 12:40.00 C.000 1958 -28.0 4181896
2007/05/31 12:50:00 0.000 1934 -27.2 4182089

Test Time Ave Flaw scim

Run-1 10:00-10:40 2008

Run-2 10:40-11:30 1982

Run-3 11:30-12:00 2093

115-00009-***"







SCAQMD #94 LA 0401
NJ NELAP ID - NCOD4
PADEP Registration #68-3321

Method 3-C
Analytical Results

prepared for

BT ENVIRONMENTAL
2615 Wolcott
Ferndale, MI 48220

by
Triangle Environmental Services, Inc.

We, the undersigned, certify 1o the best of our knowledge that all analytical data pres=nted in this
report have been checked for completensss; that the resul(s are aceurate, error-free, legible, and have
been obtained in accordance with approved protocol; and that all deviations and analyticai problems
are summarized in the “Comments on the Analyses” page(s).

L )
A,
Donna Nolen-Weathingron
Method 23 Supervisor

Approved by: Approved by:
w . (\_,.——\.\,_,.
) U T
ayne A, Stollinps John Y. Morimoto
President QA Officer
Report
07140-25C

June 12, 2007

Page 1 of 17

P.O. Box 13294 Research Triangle Park, NC 27709 {800) 3674862



SCAQMD #54 LA 0401
NI NELAP ID - NCOO04
PADBEP Registration #68-3321

Triangle Environmental Services, Inc.
CONMMENTS ON THE ANALYSES

Report #07140-25C for BT Environmental
Project ID: Cornerstone 07-3600.00

Tanks Received: 6/1/07 Sampics Analyzed: 6/4/07
Client Chain-of-Custody forms: 1 p

All sumples: Laboratory preshipment znd receipt pressure and temperature readings were used for the tank pre-
and posi-lest 1ank data, respectively. Also, laboratory receipt barometric pressure and temperature
data were used to determine the water vapor fraclion.
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TRIANGLE ENVIRONMENTAL SERVICES, INC.
METHOD 3-C TABLE OF RESULTS

Name: BT Environmental ID#07140-25C Enalyzed: G/4/07

Project ID: Corngrstone  07-3600.00C

Sample —————— Concentrations (ppm) —————
Description oF! N2 CH4 co2
1 Flare Inlet Run 1 15482 37009 558380 381077
2 Flare Inlet Run 2 11704 57907 555759 378565
3 Fiare Inlet Run 3 43752 171329 468223 320690

03



Triangle Environmental Services, Inc.

METHOD 3-C PROCEDURES
Report #07140-25C

CALIBRATION

Triplicate injections of a calibration gas mixmure consisting of oxygen (=2.5%), witrogen (=10%), carbon
dioxide (=25%), and methane (=2%) are made immediately before and after each batch of samples, Daily response
factors are calculated from the pre-batch integrated responses (average area count / concentration in ppmj and must
agree within 20% of the response factors of the initial calibrations, Further, the post-baich response factors must agres
within 5% of the pre-batch response factors. Both criteria must be met before the analyses are considered valid.

ANALYSIS

Al samples, which include the daily calibration gas mixture and sampic tanks, areanalyzed in triplicatc using
acomputer-interfaced gas chromatograph equipped with an autornated gas sampling system and a thermal conductivity
detector (TCD). O, N,, CO, CH,, and CO, are eluted {rom the column and pass to the TCD.

CALCULATIONS
Calculations are deae in accord with LISEPA Method 3-C procedures. A sample calcuiation for one of the
samples is provided in the report.

EQUIPMENT

Tanks are at a minimum twice evacuated and filled with ambient air filtered through charcoal and are then
evacuated to below 10 mm Hg and monitored for at least an hour to check that the tanks do not leak morc than 1 mm
Hg/hour. They are then pressurized to greater than ambient pressure with helivmn, analyzed wo ensure < 2 ppm CH, and
< 20 ppm CO,, and stored for later use,

Certifications:
South Coast Air Quality Management District: ID# 94 LA 0401
New Jersey NELAP ID: NC004
Pennsylvania DEP; Registration #68-3321

04




TRIANGLE ENVIRONMENTAL SERVICES, INC.

METHOD 3-C SAMPLE CALCULATION

Nate: All preseure veluss hsave been converted when necessary ve mm Hg and all temperature values e Helvin,

Name: BT Znvironmental
Preject ID: Cornersicne
Sanple # 1 Flare Inlet Run 1
PATA

Tank N419:
Volume (cu.m) = 0.004477

rrassure

{mm Eg)

Presampling 325.¢
Postsampling 585.¢
Final 19880
daremetric 748.0C
Water Vapor 28.3

Calibrsticn Dzta:

0z N2 CE4
Response Factor {area units/ppmC) 28.72 31.37 25.77
Areas:
o2 40,777 40,928 40,697
N2 220,944 221,708 227,128
CH4 1,780,509 1,780,736 1,779,515
coe 1,742,753 1,744,494 1,744,560

CALCULATIONS

Measured Cencentrations {(poml):

Cm{0Z2) = Area{0Ql} / RF{0Z)
= 40777 / 28.7 =
= 40920 / 28.7

= 44697 / 28.7 =

i

Cm(RZ) = Ares(NZ)/RF (N2}
= 220944 / 31.4
= 221706 / 31.4
= 221125 / 31.4 =

]

Cn{CH4}; = Area(CH4)/RF(CH4)
= 1780801 / 25.8 =
= 1780736 / 25.8 =
= 1778518 / 25.8 =

Cm(C0Z) = Area{CO2) /RF(COZ)

= 1742763 / 37.0 =
1744454 / 37.0
17445860 / 37.0

i}
B

ID#07140-25C
07-3600.00

Temp. (K}

297,158
301.15
30115

14159.8
1424 .8
1417.0

T053.2
1¢667.3
7048.8

63052.0C
£9101.1
&5053.7

471182
47167.2
47153.0

03

Analyzed: 6/4/07
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TRIARGLE ENVIRONMENTAL SERVICES, INC. IRF0V140-25C
METHOD 3-C SAMPLE CALCULATION

Presgure-Temperature Ratico, Q(i} B4} /()

i3

585 / 301.153 = 1.942554
325 / 297.15 = t,(93724
1988 / 301.1% = 6.801362

pestsampling tank: Q(1)
presampling tank: Q(2)
final tank: 0{3)

it

Volume Sampled (dscm} = 0.3857 x Tank Volume x [Q{1}-Q{Z}]
= 0.3B57 x .004477 x [1.9426 - 1.0937]
= 0.00146¢

Averages and % Relative Standard Deviations (%RSD) of Cm’s are calculated.

{(¥R5D of C = %RED cof Cm)

Moisture Correction Factor, MOF:

= 1 -~ Water Vapor Pressure/Barometric Pressure
1 - 28,3/ 748.0 = 0$.95622

Calculated Concentraticrns {(ppm):

{02 ) = Q(3)/[0(1)1-Q(2)] % Cri{0Z }/MCF

= §.8014/(1.9426 - 1.0937) x 1420.5/0.9622 = 114B82.0
CiNZ } = Q(3}/[001)=-0(2)] x Cm{N2 }/MCF

= 6.6014/(1.9426 - 1.0937) x  7053.1/0.9622 = S7009.1
C{CH4Y = Q(3)/{Q{1y~-0(2)] x Cm(CH4) /MCF

= 6£.6014/{1.9426 ~ 1.0937) X 6H90BZ.3/0.96822 = 55E637G.8
C{C02) = g(33/[Q(11-g(2)] = Cm{CO2)/MCF

6.6014/{1.9428 - 1. 0927) x 47146.5/0.9622 = 381076.7

1
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Triangle Environmental Services, Inc.
METHOD 3-C SAMPLE QA/QC DATA

Report #07140-25C
DAILY ANALYZER CHECKS
Daily Calibration
Response Factor (RF) Checks
Requirement: Daily RF = Initial RF % 20%
Triplicate injections of a mixture of O,, N, CH,, and CO, are made before and after each batch of samples.

Initial Calibration/Linearity

Triplicate injections of a calibration gas is made for each compound at three levels:

Nowminal Concentrations Initial RF
(ppm) 2/5/98
0, 0 10,000 200,006 28.94
N, 300 50,060 | 700,000 34.69
CH, 506 50,000 500,000 28.91
CO, 500 50,000 | 200,000 41.14

Analyzer Linearity Check 2/5/98

100x(1-RF/RF 0} Requirement:
max. dev. Oy «3.4% + 10%
max. dev. N +1.5% £ 10%
max. dev. CHy; - 1.7% + 10%
max. dev. COy: +0.6% + 10%

EQUIPMENT CHECKS
Clean Sampling Equipment Check

Tank < 2 ppm CH, @ 100%
<20 ppm CO, @ 0%

Sample Tank Evaceation and Leak Check

Tank evacuated to <10 mum Hg absolute pressure, monitored for 21 hour, and passed for use if no
pressure change (< 1 mm Hg/hr) is noted.

Sample Tank Volumes
Tank weighed empty, filled with deionized distilled water (temperature recorded), and weighed 1o

the nearest 2 g. Volume calculated based on density of water at that temperature and results recorded
in permansant file,

(V7




Triangle Environmental Services, inc.
CALIBRATION DATA FOR THE ANALYSES

Client: BT Environmental In§ESTL40-25C
Prodect ID: Cornerstone (7-3600.00

4-JUN-T7 3: Analyrzer F
Preanalysis Calibration

Compound (Cona. Area{l) brea(?) Area (3} Average tRED RE IRF %¥DifE.
a2 Z4600.0 T0B2B7 04114 TOT4ES 796627 0.3% 26,72 2B8.84 -~0.74%
31 98500.0 3126803 3110344 3126004 3121087 G.3% 31.37 34.89 -9.08%
CHAY 20504.8 529563 3268149 SZHEQT 528336 £,3% 253.77 2B.81 -10,85%
cozZ Z43500.0 5006391 6550737 G001644 8665657 §.3% 36.99 41.14 ~10.08%
Postanalysis Calibraticn
Compound Ceonc. Areal{l] Area{2} Areall})} Average RF(post} RF{pre}! %Diff
Qz 24600 64807 704478 763472 704819 28.66 28.72 -0.2%
NZ 955800 33111840 3112086 3117682 3113863 31.3¢ 31.3% -0.2¢%
CH4 20500 528770 R271.82 526224 527382 25.73 25.7% -0.22%
co? 243600 4977658 8884236 BOEE51e E875403 16,847 3E.89% «0.2%
Sample # 1 N£19

¥ 2 w272

B3 N229
Cong. = concentratien in ppmC, SRSD = & rolacive stamdard daviatian,

RE = response factor = Average Area/Conc., IRF = response farcter from initizl callbration,

EDILE. = Y{RP-IRF}/IRF for presnalysis/= t{RFipest)~RE{pre! /R {pre}, C2+ = propane

(g
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TRIANGLE ENVIRONMENTAL SERVICES, INC.
METHOD 3-C DATA REPORT

Name: BT Environmental

Project ID: Cornerstone 07-3600.00

Sample # 1 Flare Inlet Run 7

TANK N41G&:

Volune (cu.m) = 0.0G04477
Pressure Temperzture
{mm Hg) (K}
Presampling 325.9 297.%5
Fostisampling £85.0 301,15
Lab receipt 585.¢ 30115
Finzal 1688.0 1.5
Baropetric 748.0
Water Vapor 28.3

5]

Iy = =

2/7

L0924
.943
L8473

L8040

ID#DT7 T 40-25C Rpalyzed:

ield and laboratorv postsampling pressure-temperzture comparison:

Laboratory receipt ®/T / Field postsampling B/

Volume Bampled (dscm; = (.0014€6

Calibration Data:

o2 NZ
Regponse Factor {area units/ppmC} 28,72
Prectical Quantitation Limit {ppm) 156 158
Areag:
02 46,777 20,520 40,697
N2 220,944 221,740 221,128
CH4 1,780,507 1,788,73¢ 1,778,515
co2 1,742,793 1,744,494 1,744,560
Concentrations: mmand 53271 B
Amount = 5D %RSD
02 11482 = 32 0.3
N2 57009 « 102 0.2
CH4 558380 & 203 0.0
coz 381077 £ 219 0.1

13

31.37

= 1.060
CH4 ce2
25.77% 36.69
156 136

6/4/07




TRIANGLE ENVIRONMENTAL SERVICES, INC.
METHOD 3-C DATA REPORT

Name: BT Environmental iDF0T140-25C Analyzed: 6/4/07

Project ID: Cornerstone 07-3800.30
Sample # 2 Fiare Inlet Run 2

TANX Nz2T72:
Volume {cu.m) = 0.0045%40

Pressure Tepnerature B/T
{mm Eg) {K}
Presanpling 328.0 297.15 1.087
Postsampl ing 600.3 301.15 1.992
Lzb receipt 600.,¢ 301,18 1.892
Finel 1877.6 301.1¢% 6.233
Baraometric 748.0
Water Vapor 28.3

Field and lsboratory postsampling pressurs-terperaiure comparison:

Laboratory receipt B/ / Field postsampling B/T = 1.000

Volume Szmpled (dscm) = 0.001568

Caiibration Data:

0z N2 CE4 Co2
Response Facter (area units/ppmC}  2B6.72 31.37 25.77 36.889
Practical Quantitaticn Limit (ppm) 140 140 140 140
Areas:
02 46, 381 46,448 45,534
N2 251,163 250,785 251,218
CH4 1,881,391 1,578,434 1,878, 260
co2 1,941,303 1,538,670 1,541,340
Concentrations: r el \
Amount x 5D $R 8D
02 11704 = 19 0.2
NZ 57507 =z 54 0.1
CH4 555759 + 404 0.1
coz 379565 = 306 0.1

}_.I.
oL




TRIANGLE ENVIRONMENTAL SERVICES, [NC.

METHOD 3-C DATA REPORT

¥ame: BT Environmental

Project ID: Cornerstone 07-3600.50
Sample ¥ 3 Flare Inlet Run 3
TANK NZIZ9:
Volume (cu.m} = 0.004477
Bressure Temperaturs
{mm Hg} {K}
Presampling 325.0 297.15
Postsampling 582.0 307.15
Lab receipt 5g2.0 301.15
Final W88l .0 301.15
Barometric 748.0
Water Vapor 28.3

Field and laboratory

ID#07140-2

B/T

L0944
1966
.966
L2789

5C Analyzed: 6/4/07

postsampling oressure-temperature comparison:

Laboratory receipt P/T / Field posts

Veliume Sampled (ds

= 0.001506

oy

Calibreticn Tata:

: 02
Response Factor {area units/ppmC) 28.
Practical Quantitdtion Limit (ppm} 145
Aregssg:
02 167,607 167,885
N2 717,015 718,623
CH4 1,614,481 1,617,569 1,
coz 1,590,133 1,588,754 1,
Concentrations: i pom
Amount & 3B %
<2 43712 = 37
N2 171329 = 246
CH4 458223 = 1882
COZ 32088C = 1826

ampling B/T = 1.000
Mz CH4

72 35,37 £E.T77
145 145

167,778

718,935

603,055

576,452

R5E

0.1

0.1

0.4

0.5

col
36.98
T45
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Triangle Environme il Services, Inc.
LABORATORY SAMPLE INFORMATION AND CHAIN-OF-CUSTODY FORM

—— L o
Company Name; {3 TE&C Project/Client [D: Coarmaestune pa-sbos ol Dae. G- 51-5 4
Contact Person’ A & 2f¢_ e AR CARL! Phone . T o7 33 Go5% Process Type: (o e~dlis frode £ lang
Latest Date Camplela Set Mote: Normal Tumaround is {5 Results Due Date: b AL ?’ Extra charge will apply

of Samplcs Expected at Labr; working days after receipt of {or rush results
complete set af samples Report Package Due Date:
Send Report to: Person s Al At g fageid o Send invoice to: Person
)
(Strect address required - (if different fi r A
for Fed Exshipment of Campamr Q ! E’ - alddr[cs:‘}-m e ('ompany
report) . .
Address LG § st st Address
| . !}-wr_-_,»mdc.im‘Mi g ed
Phonel 145 SHE g2 30 Faxk LR -CHE- T PO
7 all applicable boxes AnalySiS
-

US EPA: 0 Method 25  «@Methad 3-C U Method 25-C (vMoCas  { jcianiyl } O Method 10-B | SCAQMD: O Method 25.1 O Methed 25.2

# of Tank & Trap Samples:

2

# of Tank-Only Samples. %5

# of Trap-Only Samples:

i of Bag Samples:

0O Audit with Delay
{extra charge)

1 Rush Turnaround
{extra charpe)

O High Concentrations Possibie
01 Call if Concentrations High

a Dilute High Concentrations
{extra charge)

Special Instructions;

)\j T ‘f_ﬁ}

Tanks for Analysis (Bags) (List Ds): N 4 /Y ’. N 2T
#

Tra PS for Analysis (List IDs):

QﬁT{ES Equipment

0 Client Equipment

01 Client Eguipment to be Reconditioned

Tanks, Unused for Reconditioning {List Ds); _AJ ey

Traps, Unused for Reconditioning (List 1Ds):

Relinquished by: fan ) tarnTUrh, | 285, | Ty, | To
YRR Rl i 2Tier
A
Tarnks receive Condition: Date: Tims: TW Condition: Date: Time:
at TES by: M O ¢/ /e | 113 20TES by:

!
{919) 361-2890 Q
QA formsiinfo_cus fnn 2/07

6661 S, Alston Avenue

Durham, NC 27713

FAX (919) 361-3474




METHOD 25 SAMPLE DATA
Triangle Environmental Services, Inc.

Company Name: @’r Eowmirrm et Date: § /25/¢ 7

Units of Measure: Pressure E/m Hg O in Hg Temperature: {1 °F E/"C
Sample # Tank I"D # /(/Cf{ C, Trap ID #

Description Sl I U PO O s S el R

(20 character limit) 'f‘\““\ 39‘..;..5‘..! il “"J‘L £ il ”42‘,
: Barametric Pressure Tank Vacuum Absolute Pressure Tempersture
Pre~Test Data 76 ( - Lo L(‘{f_;\ YAy [
Post-Test Data -~ jY4  Lu .Cjﬁ

Sample # Tank ID # /(/?/"71 _
Dcscriplioil g ‘;‘5. §¢§u§ Py
{20 eharacter fimit) fr i L.E.F.. U E‘ ....... LRt S ot 3‘5 ek
‘ Darometric Pressure Tank Vacuum Absolute Pressure Temperal ure

Pre-Test Dala‘ ?é { .-_.g'z, (1% ‘Z.Si} 3‘2’,_ & | 2_,7! e

Post-Test Dala | - i3 (30
e ————
Sample # Tank ID # /L/‘Z'Z,ﬂ Trap 1D #

Description -
(20 character Himit) - ..:.ﬁ'.!.;...ff:... et

J

Tank Vacuum Absolnte Pressure Temperziure

Pre-Test Data 7 5'/ —Go (1 S 2.5 2
Post-Test Data S (y

Sample # Tank ID # G2
Description R ' -
(20 character imit) LRSI SN OO IV SN SROO
Tank Vacuum Absolute Pressure Temperature

Pre-Test Data T 76 | ' 325 e

Post-Test Data

Sample # Tank ID # _ Trap 1D #

Description T A D i P

{20 cheracter limit) LSRR JUVRPI- WU JORONE NOVUNE SO FUROON- NVURN-SUVOOI VRO SOUPNE SR SUPON OO SOOI SOOI NUVOPIE SO SO
Baromelric Pressure  §Tenk Vacoum Absolute Pressure Temperature

Pre-Test Data

Post-Test Data

Sample # Trap ID #

Dascripiion ;Ol AL l;.l’llio;ln ing ------ g lllllll Ehwh-..étn‘-'rg ------- ;ID‘IIIIE ----- -v?' u;

(20 character fimit) 1 . I § x e
Barometric Pressure Tank Vacuum Absolute Pressure Tcmpcraturc

Pre-Test Data
Post-Test Data

(@A formsm25 data.frm 10/97







USEPA METHOD 2 GAS VELOCITY TRAVERSE

BTEC Inc.

AND VOLUMETRIC FLOWRATE DATA SHEET

Client, Co “,r:nfzjhjl,}f ne Run Number F: / ouw ! Operators A ('ﬂ’w ‘/
Date_ 2/ 71/ 07 - Time {200 Pitot Tube number __J F1_
Sampling Location  Flede. inle ]L Pitot Tube factor, Cp = 77
Stack Dimensions - Distance A Cyclonic Flow Check
Stack Dimensions - Distance B Bar. Pressure in Hg.
Stack Diameter {4 Static PressureinH20 2.5
Stack Area, Sq ft. Moisture, viv
Gas Temp., °FWB _ ¥¢° % CO2 % CO
Gas Temp., °F DB % 02 % N2
% of Paint Traverse Velocity Stack Null Angle Flow Angle
Stack Distance Point Head Temp Wel, Head {zero AP angle) 2 {90" from
Diameter {in.) Number| (AP)in H20 °F (AP} in H20 null angle}
6 . i4 o6
5 AL
v | .20
3 | .38 J
2 256 s
[ 232 W




Cdmp:iiny

Evergreen Recycling and Disposal Facility, Northwood, OH

Source Designation Flare Inlet
Test Date 5/31/2007 Pitot Tube Corr. Factor 0.9
Test Number 1 Moisture Content (%) 3.0
Operator MW/BC Condensate Volume “ew
Barometric Pressure 29.25 Silica Gel Weight Gain -
Stack Static Pressure 2.3 Gas Analysis Results:
Stack Dimensions (in.) 14 CO, 38.1
Traverse poinis 6 0, 1.1
Wet-bulb temp. (°F) - N, 5.7
Pitot Tube Number 1 CH, 55.8
Traverse Point| Stack Temp, | Velocity Pres. | Traverse Point | Stack Temp.| Velocity Pres.
Number {°F) ("H,O) Number (°I) ("H,O)
6 106.0 0.14 6 106.0 0.14
5 106.0 0.22 5 106.0 0.22
4 106.0 0.32 4 106.0 0.32
3 106.0 0.38 3 106.0 0.38
2 106.0 0.36 2 106.0 0.36
I 106.0 0.32 1 106.0 0.32
106.0 106.0
Stack Pressure (s "Hg) 2642
Stack Gas Specific Gravity (Gs) 0.94
Average Stack Temperature (Ts °F) 212
Average Stack Velocity (Vs ft/minute) 2,265
Area of Stack (As fi%) 1.07
Flowrate {Actual CFM) 2,421
Flowrate (Standard CFM) 2,221
Flowrate (Dry Standard CFM) 2,154




Company

Evergreen Recycling and Disposal Facility, Northwood, OH

Source Designation Flare Inlet
Test Date 5/31/2007 Pitot Tube Corr. Factor .99
Test Number 2 Moistare Content (%) 3.0
Operator MW/BC Condensate Volume -
Barometric Pressure 29.25 Silica Gel Weight Gain ----
Stack Static Pressure 2.3 Gas Analysis Results:
Stack Dimensions (in.) 14 CO, 38.0
Traverse points 6 0, L2
Wet-bulb temp. (°F) .-- - N; 5.8
Pitot Tube Number 1 CH, 55.6
Traverse Point| Stack Temp. | Velocity Pres. | Traverse Point | Stack Temp. Velocity Pres.
Number (°F) ("H,0) Number °F ("H,0)
6 106.0 0.14 6 106.0 0.14
5 106.0 0.22 5 106.0 0.22
4 106.0 0.32 4 106.0 0.32
3 106.0 0.38 3 106.0 0.38
2 106.0 0.36 2 106.0 0.36
1 106.0 0.32 1 106.0 0.32
106.0 106.0
Stack Pressure (Ps "Hg) 29.42
Stack Gas Specific Gravity (Gs) 0.54
Average Stack Temperature (Ts °F) 212
Average Stack Velocity (Vs fi/minute) 2,266
Area of Stack (As fi%) 1.07
Flowrate (Actual CFM) 2,422
Flowrate (Standard CFM) 2222
Flowrate (Dry Standard CI'M) 2,155




Company Evergreen Recycling and Disposal Facility, Northwood, Ot

Source Designation Flare Inlet

'Test Date 513112007 Pitot Tube Corr. Factor 0.99

Test Number 3 Moisture Content (%) 3.0

Operator MW/BC Condensate Volume “a

Barometric Pressure 29.25 Silica Gel Weight Gain -

Stack Static Pressure 2.3 Gas Analysis Results:

Stack Dimensions (in.) 14 CO, 32.1

Traverse points 6 0, 44

Wet-bulk temp. (°F) ---- N, 17.1

Pitot Tube Number 1 CH; 46.8

Traverse Point| Stack Temp. | Velocity Pres. | Traverse Point | Stack Temp. | Velocity Pres.

Number °F) ("H:0) Number °F) ("H,0)
6 106.0 (.14 6 106.0 0.14
5 106.0 .22 5 106.0 0.22
4 106.0 0.32 4 106.0 0.32
3 106.0 0.38 3 106.0 0.38
2 106.0 0.36 2 106.0 0.36
1 106.0 0.32 1 106.0 0.32
106.0 106.0

Stack Pressure (Ps "Hg) 29.42

Stack Gas Specific Gravity (Gs) 0.95

Average Stack Temperature (Ts °F) 212

Average Stack Velocity (Vs ft/minute) 2,258

Area of Stack (As fi’) 1.07

Flowrate (Actual CFM) 2,414

Flowrate (Standard CFM) 2,214

Flowrate (Dry Standard CFM)

2,148







1177

FUSTTIVE OR SMOHE TMISSION INSPECTION

fal}

OUTDODFE LOCATION

Company Q?’“ﬂfgﬂm‘& Observer BS
Location verjreen Reeyehiag and Dizperal Facil iy Inzfiliavion BIEC
Compeany Rep. Date 3-3/-&7
iy Conditiens (fear and Junnv wWind D:xrection #&
Drecipitation AMuae 7 wind Spesd O

Industzy

Frocess Unit

Eketcn process unit:

~rual emission. points.

incicate observer position relatlive
tb scurce; indicate potential emissiocn points and/or
& ‘ -

OBSERVETIONS Obhse=vaticn accumulzted
Clock period emission
Time ’ dureticn, vime,
min:sec min:sec
Begin (000
Ohesrvaticon

znad
Ohservation







SAMPLE CALCULATIONS

Stack Gas Velocity

Absolute Stack Gas Temperature. T, (°R)

T =460+1,
Where: t, = Measured stack gas temperature (°F)

For example, for the first flow measurement performed on the flare stack, the average
stack temperature was 106°F. The average temperature in degrees Rankine is thercfore
106 + 460 = 566°R.

Absolute Stack Gas Pressure. P, (in. Hg)

‘Ps = Pb'rr + —{Jﬂ
) 13.6

Where: Py = Baromelric pressure at test site (in. Hg)
Py = Stack static pressure (in. Hg)

For example, for the first flow measurement performed on the [lare stack, the barometric
and stack static pressures were 30.117Hg, and 2.5"11,0, respectively. The absolute stack
pressure is then:

P, =30.11 +(3~»§m] =30.29"Hg
13.6

Stack Gas Molecular Weight. Dry Basis (1b/1b mole)
M, = 0.44(%C0,)+0.32(%0,) + 0.28(%N, +%CO) +0.16(%CH,)
For example, the O, content of the flare inlet gas stream was 1.1%. The COs content of

the gas stream was 38.1%, and the N, content was 3.7%. The methane content was
55.8%'. The dry stack gas molecular weight is therefore:

b
b mol

M, =0.44(38.1%)+ 0.32(1.1%) + 0.28(5.7%) + 0.16(55.8%) = 27.64




Stack Gas Molecular Weight, Wet Basis (1b/1b mole

M. = Md[] B ) 1 s[ﬁmj
~ 100"\ 100

The stack gas moisture content from the USEPA Method 3C analysis was 3.8%. The wet
stack gas molecular weight is then:

M, = 2’7.64w»l~l~1wﬁ ~0.038)+18(0.038) = 27.27 1o
1b mol b mol
Stack Gas Exit Velocity, V. (fps)
V.=K,C, fﬂ;
Where: K, = Pitot tube constant equal to 85.49 /1 [Ub/Ib: mole)(in.Hg)

sec\  (“R)(inH,0)
C, = Pitot tube coefficient, dimensionless
AP = Velocity head of stack gas (in. H,O)
M, = Molecular weight of the stack gas, wet basis (Ib/Ib mole)

For example, for the first low measurement performed on the flare stack the average
velocitly head of the stack gas was 0.29FH,0. The diameter of the inlet duct where flow
measurements were made is 14", Using values already calculated, the average stack gas
velocity at the point of measurement was calculated as follows:

v =[ss. 4ot \](lb/ﬁbmf)l)(in.ﬂg)}(o‘gg) (0.29in.H,0)566° R 373 ya
sec) - (Rfin7,0) (30.295n.Hg][27.64 b ) sec
b maol

The cross-sectional area of the inlet duct at the point of measurement is:
2

z -lf—':'f- =107 ft*
i
J

The stack gas volumetric {lowrate is then:

(0 .07,;?2(37.3-1?—} _ 3097

sec sec
The flare tip inner diameter is 14”. The cross-sectional area of the flare tip is then:




7w ldin
41 pim

Y

=1.07 fi*

The flare gas exit velocity is then:

7
39925
sec Jt

et 2z 37
1.07 ft sec

Stack Gas Net Heating Value

H, = Kic,ff,.

fe=]

Where: Hy = net heating value of the sample (MJ/scm)

K=1 740.10_,?( 1 (gmoie}[ MJ]
‘ ppm N\ sem )\ keal

€ = concentration of component 1 on a wet basis (ppm)
H; = net heat of combustion of sample component i (keal/g mole at 25°C
and 760 mm Hg}

For cxample, the first USEPA Method 3C sample taken was 558,380 ppm methane. The
heating value for methane in the USEPA Office of Air Quality Planning and Standards’
Control Cost Manual is 11.9533 keal/g. The molecular weight of methane is 16 g/g mole.
The net heat of combustion of methane is then:

keal

11.9533 (zs £ ]:191.25 keal

g mole

g g mole

The net heating value of the sample gas stream is then:

H, =1.740-107| [ (g ’""i"]( 'Mj)(558,380ppm 1912578l | _jg.58 ML
ppm N sem ) kcal g mole sem




